Oral cavity is a site for many infectious and inflammatory diseases that are associated with systemic diseases like diabetes mellitus, cardiovascular disease and pre-term births. Oral cavity is said to be the window to the body because oral manifestations often accompany many systemic diseases. This article focuses on the systemic manifestations of oral diseases and stresses on the importance of good oral health to maintain good general health.
INTRODUCTION
Oral cavity can act as the site of origin foe pathogenic microorganisms to disseminate to other distant sites of the body, especially in immunocompromised patients such as those with malignancies, rheumatoid arthritis, diabetes and those on corticosteroid therapy. Dr. William Hunter in 1910, put forward the concept of 'focal infection', whereby disease at a distant site such as the oral cavity can contribute to anemias, gastritis, colitis etc. The fact that periodontal disease by itself can cause cardiovascular disorders, low birth-weight babies was discussed in March 1997 at the Conference held at the University of North Carolina in Chapel Hill. Periodontal therapy can stabilize systemic blood sugar levels 1 .
Bacteremia
The only non-shedding surfaces of our body are the teeth and bacterial levels can reach to about 10 11 microorganisms/mg of dental plaque. Periodontal and endodontic infections are frequently associated with complex microflora, of which many are anaerobic gram negative rods 2, 3 . Bacteremia following dental procedures like tooth extraction, endodontic therapy, periodontal therapy and dental scaling are well documented 4, 5, 6, 7, 8, 9 .Phenotypic and genetic methods were used by Debelian et al in 1998 to trace microorganisms that are released into the bloodstream during and following endodontic therapy back to their presumed source, the root canal 10 .There are various barriers in the oral cavity that prevent bacterial penetration into the tissue from dental plaque. These include, the oral epithelium, acting as a physical barrier; defensins, host-derived antibiotics; immunological barrier of antibody-forming cells and the reticuloendothelial system 11, 12 . Under normal conditions, these barrier mechanisms act together to prevent and eliminate invading bacteria. When this state of equilibrium is disturbed by a breach (eg. Trauma, neutropenia, AIDS, immunosuppressant therapy), microorganisms can propagate and cause infections at distant sites of the body 13 . When oral hygiene is poor, the prevalence and magnitude of bacteremia can increase several fold.
The 3 pathways that link oral infection to systemic diseases
3 mechanisms have been suggested as pathways that link oral infection to systemic effects 14 .
Metastatic infection
Oral infections and dental procedures can cause transient bacteremia. Microorganisms that enter the bloodstream and circulate throughout the body. They are normally eliminated within minutes by the reticuloendothelial system. They usually cause a slight increase in body temperature 15 . However, they may settle at a particular site, finding favorable conditions and after a time lag begin to multiply.
Metastatic injury
Certain gram-positive and negative bacteria have the ability to produce diffusible proteins or exotoxins. They include cytotoxic enzymes and dimeric toxins having A and B subunits. Exotoxins are considered to be lethal 16 . Endotoxins which are lipopolysaccharides are part of the outer cell membranes are released after death of the cell and cause various pathologic manifestations. They are shed continuously from periodontal gram -negative rods during their growth invivo 17 .
Metastatic inflammation
A macromolecular complex may form when a soluble antigen enters the bloodstream and reacts with a circulating specific antibody. These immune complexes may cause various acute and chronic inflammatory reactions at their site of deposition.
The possible pathways of oral infections that link to secondary systemic diseases: 1.
Metastatic infection from oral cavity via transient bacteremia à Sub-acute infective endocarditis, acute bacterial myocarditis, brain abscess, cavernous sinus thrombosis, sinusitis, lung infection/ abscess, Ludwig's angina, orbital cellulitis, skin ulcer, osteomyelitis, prosthetic joint infection.
2.
Metastatic injury through circulation of oral microbial toxins à Cerebral infarction, acute myocardial infarction, abnormal pregnancy outcome, persistent pyrexia, idiopathic trigeminal neuralgia, toxic shock syndrome, systemic granulocytic cell defects, chronic meningitis.
3.
Metastatic inflammation through immunological injury caused by oral organisms à Behchet's syndrome, chronic urticarial, uveitis, inflammatory bowel disease, Crohn's disease 18, 19 .
Periodontal infections causing cardiovascular diseases 3 biologic mechanisms have been proposed to explain the association between periodontal diseases and cardiovascular diseases 20 :
1. Bacteria causing periodontal infection enter the bloodstream and invade the heart causing their toxic effects.
2.
The inflammatory mediators that are produced in response to periodontal infection travel through the bloodstream and reach the heart and blood vessels.
3.
Lipopolysaccharides that are bacterial products travel through the bloodstream to reach the heart.
Porphyromonas gingivalis is reported to colonize cells in the coronary artery and cause structural and immunological changes associated with early stages of heart disease 21 . Bacteria that normally colonize the tooth can get displaced to reach the bloodstream during dental procedures, flossing or even chewing food. Though these microbes are relatively harmless, they have an affinity for damaged endothelial cells and blood clots in the heart, where they multiply and trigger endocarditis. C-reactive protein is reported to be elevated in patients with periodontal diseases and hence testing for this protein is considered a valuable tool to predict the occurrence of heart disease 22 . C-reactive protein (CRP) has gained significance as a risk factor for atherosclerosis 23 . Slade et al has demonstrated that CRP remains increased in patients with periodontal diseases even after controlling the risk factors that increase CRP.
Periodontal disease causing preterm birth
Low birth weight is defined as a birth weight of less than 2500g. Periodontal pathogens may target the placental membranes. It is proposed that preterm labor is induced by infection or inflammation at a distant site from the uterus which results in release of prostaglandins that result in uterine contractions at an inappropriate time 24, 25 .
Cecilia Gonzales et al tested gastric aspirates of 57 newborn babies and found that of the 46 different species of microorganisms, 2 were reported to originate from the mouth 26 .
Oral infections causing other systemic diseases
Bacterial pathogens have been aspirated from elderly patients with pneumonia 27 . Patients with blood dyscrasias and white blood cell disorders benefit from periodontal maintenance through the reduction of oral bacterial load 28 . Inflammatory cytokines, lipopolysaccharides and bacteria are released into circulation from the inflamed periodontium. They promote atherosclerosis and affect coagulation of blood contributing to stroke. Bacteria in the blood stream may lodge on the abnormal heart valves or damaged heart tissue and cause infective endocarditis 29 . Periodontal diseases often co-exist with diabetes mellitus. Diabetes is considered a risk factor for periodontal diseases. The converse can also occur.
CONCLUSION
Oral infections, specifically periodontal infections are a contributing factor to various systemic infections. There is still however no sufficient evidence to claim a causal association between oral infection and systemic diseases. Slots has defined the criteria for causal link between periodontal and systemic diseases: The incidence and prevalence of the systemic disease of concern should be significantly higher in periodontitis patients than in periodontally healthy individuals; the onset of systemic diseases must follow the onset of periodontitis; removal of causative factors should decrease the incidence of systemic diseases; the microorganisms of the systemic diseases should be of the same species, biotype, serotype as genotype as the oral microorganisms; experimental animals with periodontitis should develop more systemic diseases than periodontally healthy animals 30 . These criteria indicate the directions that future researches should take. As a causal link between oral diseases and systemic diseases is reported, good oral health is crucial not only to prevent oral diseases but also to maintain good general health.
